We describe a 75-year-old woman who underwent right axillary artery cannulation in preparation for reconstruction of the aortic arch and the proximal descending aorta for athesosclerotic aortic aneurysm via a 'clamshell' incision. As soon as cardiopulmonary bypass was established, the ascending aorta and the aortic arch was dissected. The innominate artery was dissected including one-third of its circumferance anteriorly. Arterial perfusion was stopped immediately and the left femoral artery was cannulated to resume CPB. We proceeded with replacement of the ascending aorta, the aortic arch and the proximal descending thoracic aorta with a Dacron branched aortic graft. The patient recovered uneventfully. Arterial blood pressure was equal bilaterally.
Introduction
Cannulation of the right axillary artery for arterial inflow during operations involving reconstruction of the ascending aorta and the aortic arch has been advocated as a safer alternative compared to femoral artery cannulation w1x. This cannulation technique offers the possibility of direct antegrade perfusion of the right carotid artery and enhanced cerebral perfusion during a period of circulatory arrest. In addition, it may protect against retrograde atheroembolism by providing antegrade aortic perfusion. Nevertheless, complications related to axillary artery cannulation may arise and can be catastrophic w2x.
Case presentation
We describe a 75-year-old woman who underwent right axillary artery cannulation in preparation for reconstruction of the aortic arch and the proximal descending aorta for athesosclerotic aortic aneurysm via a 'clamshell' incision ( Fig. 1) . This type of incision provides access to the entire ascending aorta, aortic arch, and proximal descending thoracic aorta w3x. The axillary artery was prepared for cannulation prior to making the chest incision. Following bilateral anterior thoracotomy and transverse sternotomy through the fourth intercostal space, the right axillary artery was cannulated directly without use of a guidewire. A 21 F DLP Medtronic arterial cannula (Medtronic Inc., Minneapolis, MN, USA) was inserted without apparent difficulty. This cannula was advanced to approximately 8 cm from its tip. Once inserted, it provided adequate arterial *Corresponding author. Fax: q30-2105326416. E-mail address: ckrokkas@yahoo.com (C.K. Rokkas).
backflow and the pump circuit pressures were not elevated. The chest retractor was reinserted and the mediastinal structures were adequately exposed. Venous drainage was provided by routine right atrial cannulation with a dualstage cannula. As soon as cardiopulmonary bypass (CPB) was established, we immediately observed the ascending aorta and the aortic arch being dissected and the false lumen filled with clear perfusate. Arterial perfusion was stopped immediately and the left femoral artery was cannulated to resume CPB. We proceeded with replacement of the ascending aorta, the aortic arch and the proximal descending thoracic aorta with a Dacron branched aortic graft. There was no intimal tear noticed within the aorta. The innominate artery was dissected including one-third of its circumferance anteriorly. The origins of the left carotid and the left subclavian artery were not involved in the dissection. Reperfusion during rewarming was provided by a side branch of the aortic graft. At the conclusion of the procedure and prior to protamine administration the axillary cannula was removed. Prior to artery repair, good antegrade perfusion was noticed through the arteriotomy. The patient recovered uneventfully. Arterial blood pressure was equal bilaterally.
Discussion
The optimal method of axillary artery cannulation is not clear yet. Direct cannulation of the axillary artery w1x or cannulation via an interposition side graft w4x have been described. The primary disadvantages of direct cannulation are related to (a) the trauma incurred to the artery, (b) the prolonged normothermic ischemia of the arm, and (c) the inability to monitor perfusion pressure during ante- grade cerebral perfusion. In addition, direct repair of a fragile arterial wall can be challenging at times. Most cannulae being used are primarily designed for femoral or aortic cannulation, as was the case in our patient. A few cannulae designed specifically for axillary artery cannulation simply take into consideration the required angulation without addressing the perfusion limitations. On the other hand, the use of an interposition graft requires careful hemostasis at the suture line, sometimes with the help of bioadhesives, as the blood loss can be significant. Other concerns of this technique include hyperperfusion of the arm and the presence of a potentially thrombogenic or infection predesposing stump on the wall of the axillary artery following division and suture closure of the synthetic graft.
Acute intraoperative aortic dissection appearing immediately with initiation of CPB is described in our case. This highlights some of the precautions that should be taken to minimize the occurrence of catastrophic complications. In our patient, the choice of a 'clamshell' incision may have been a factor in the appearance of the complication. The position of the cannula may be altered when the chest retractor is placed, therefore, checking for arterial back flow with the chest open prior to initiating CPB may be advisable, regardless of the type of incision. Furthermore, the arterial line should be configured in a 'Y' fashion with a side line readily available for alternative arterial cannulation. New aortic dissection can occur in up to 1% of axillary artery cannulations w2x. Placement of an interposition side graft may be preferable to direct cannulation, particularly when atherosclerosis of the aortic branches is suspected, as it may be less traumatic to the arterial endothelium w2, 5x. An additional benefit of this technique is that antegrade cerebral perfusion pressure can be monitored with a right radial artery catheter. Nevertheless, regardless of the type of cannulation, direct or via an interposition graft, it is advisable that the surgeon directly observes the aorta during the initiation phase of CPB as the few first seconds may be critical.
In conclusion, the appearance of catastrophic complications, such as acute aortic dissection, following cannulation of the axillary artery is possible and the surgeon should carefully choose the technique that is best suited to the particular situation. Precautions can be taken to minimize the occurrence of these complications and deal successfully with them when they occur. Axillary artery cannulation techniques that take into consideration the limitations of existing techniques need to be developed.
